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^ t)lo>^e)E]-ul- 5068( Thermo tO£a neapolitana 5068)5.-^ 

-n-2fl^ J:<i^^ <i>2}til <^1^^5|-3:ih(L-arabinose isomerase)^ -n-^^}, ^7] -B- 

^^>1- i^*!: 7fl2:^ ^B^, ^E^S ^7] ^^s-^E^ 

^ Jll^^ o>El-wli^^ o]a^3).Jl^ ^ ^7] Jictl- ol-i-^ E^-7>:&^(D-tagatose)^ 

£. 1 

E]-7>£:fi, oj-ej-a] i- >^ A-lai£7> t|lo].^e]E)-u|- 5068 
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^1^^ ofe^-tilii^ oi^^^^j:^ ^ ZL^ o]^^ Bf7l-S.ial {Thermostable 
L-Arabinose Isomerase and Process for Preparing D-tagatose thereby} 

<i> £ 1^ ^ ol-e^-wjie^i cil^j5l-JL4i -^^^>* i^^>^ ^^^Ei^ ^] 

I 

5068( T/iermo toga neapolitana 5068)S.-?-e-1 -B-efl^ 31 "1^^ ^Vel-w] ic:r^i o]^j2l-jL:i 
(L-arabinose isomerase)^ -rr^A , ^7] -^^^>1- i^tl: ^112:^ ^e-], ^7] «3]Ei 
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^ "^^l* ^ 9X^ ^4^^H ^'^^^r^7> -^^^ 4 

^slJi Xi4. ^si4, ^7] ^<y:^#^^ <a^j^ oi>^v ^^A] ^A>i- -H-^^s-V^ ^ 

^-§-^1 ^-^^ <a:e^^. -?-^-§-<^l 1:11^1^1-4^4 7111^^4 -S-T^4:ii 
Si4. 

^ nE'^iketo sugar)^S.A^, 4^(D-f ructose)4 t^^4 ^^4-£1- ^^4"?]:, 

^^7} 44 ^Ji, 4471- ^^444 ^4-§-<^l 4^^s^ ^ 

^4^^1 44^^ Af-g-^ ^ 0x^0] <^B^4 0^14. ^^v, 4^ ^■ 

^1- 4tl: #^>^fl4. ^-11^1, 4#4 ^7l-;^l ^ 4-§-44 ^ 

^ Sl^^^l "^314 5Z^4, ^4 444^ ^ ^.^4. 91^^ 

(insulin)* -^t^44 ^ix*^ 4^^1 ^ <=4l«oMl ::i4:a. 444H4^ 4-§-€ 

^ ^^4 #44 Si4. 

^711, 47>s>i^ ^4-£^^^4 si-4^ ^^^'^cJ-'^'^l 4^B 43:4^ $Z 
4(%^s: USPS, 002, 612). 47l ;^ls«J-^^ -¥-7l<g4 ^4444 4oi^^a1- 

olJBCmetal hydroxide)7> 4--g-44 ^4S^* o1a^4s->ji, 40]:=^ 

A>oi^-47>s^-4^4 ^44 ^^41- ^^^^ ^, -ar-^S- ^444 4f^4-^^ 
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SE cf^ E]-7>S.i£l ^l2:«o^i^-^S, <^:£^ (aldose) "^^^ -^-S^flS.^ 

arabinose)* sll:S.^(L-ribulose)^ ^^-^l^l^tfl o]-g-£]^ <^1^^5|-J: 

20% ^7] nfl^<^l, ^5^-£i^^Ei El-7l-£^^^ ^7^^} 

^J-^^^l 7fl^^£l7l£ ^l-^o.uf(^V2:: USP6.057,135), ^a] oi^].o^ a].c^ 

^2-^1- <^1^ ^4. ^i-2.:&7l- mol-#e^E]-i4 5068( Thermoto^a neapolitana 

5068, DSM 5068)^-^ E] =^^^^1: <>>el-wl icrii oj^^^sj-jLihS] l-S.^^>Jl, ^ 

7l ^^tt 7112:^ ^^^^^l^^^ AS^^ o\^n\h:. 
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neapolitana 5068)^-^ Ei -n-sfl^ oj-ej-tili^^ ^l^^sl-jLd^^ -n-^^V* ^1^*>^ ^'^l 

<14> ^ Ml ^E-lS. ^^^^^ ^fl2:^ tH^^* ^1^*> 



26-8 



1020000080608 



ill- ^]Sit}7] vijoV^s^E^-uj- 5068(. Ther/noto£ra neapolitana 5068. 

DSM 5068)^1 -^^;^>( genomic DNA)S.-^Ei oj-e^-u] i^:^^ oj^^^sj-S^^ o^^^^:].^ 

7] ^]<^o] s.^ 1]-^^ >H-E.£7> v}^^^}(Therwotoga mar/t/ma)^ o>5^-wl:t>i o] 

^><^. ^^^Bi pET22b (■!■)( No vagen, U.S.A. )<^1 ^7] Jl^^ -fr^^>» ^'a^l^ ^1] 
^^^Hi pTNAI* ;*llS*>Jl. ^€^£-1 pTNAIS. BL21(£. 

coJ/ BL21)^ ^^^^^1^ ^11^^ 5-^* ^^^^ ^, cfl^T-^ BL21/DE3(£'. co// 
BL21/DE3)B^- '^^5>^o.c^^ 2000id 12^ 4<U7}S. ^^^^ ^i^^^^l ^i^fl^ 

^ 1-^ 361-22ial;^lofl rii;^!]^!-^ ^^17] ii-7l^oi th^^^^s] ^f-^ t}:^i='1^3 

^_a..^^EKKorean Culture Center of Microorganisms, KCCM)<^1 7)^-^1 kCCM- 
1023 IS 7]^t[SX^. 

^7] cfl^^- BL21/pTNAI# «fl*y=*>ji, ol^w-E^ ^^-J+^l^ ^fl^^ oj-e^-u] i::^; 
ol^^Sl-jLciiS^ 2i^y^ ^isf, ti]:^^^ pH7l- 5 vfl^l 8o]jL, «>-§- s|^^s.7> 

90°c ^eo]!^, 70t:<^l^i 2^]^ ^^^si^ ^^jl^i-^^o] 80% ^<^1 
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^l-o^ o. ^^o]] o;^o^A^ ^ojc]-. 

<24> ^iS.S.71- vijoj-S-elH^u)- 5068(. Thermotos^a neapolitana 5068, DSM 5068)^ ^ 

7l^o.^ afl<y:^].j7, ■^4J^2^(8000Xg, 10^)^]-<^ ^^1^ ^^^V^cf. ^7] 
^ ■S-^lS.-^Ei -H-^^f* ^&1^>J1. /tfltl-JL^i 5aw3AI(Takara Biotechnology. Japa 

;g^^^E-1(ZAP Express Vector, Stratagene, U.S.A. )<^1 ^^^171:11. ^f]^ 
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(packaging)^f<^ a1S-S.7> u)] o>§el e^-M- 5068^ -fr€^> e^-^^l^-el Hi (genomic DNA 
library)* ^] Si^-'^'c]- , ^eflo^ o>B^-tili^^ o1^^5|-Jl4i» -y- 

J:^*>fe -fr^^V^ ^^jA-l-g^ araAF: 5'- 

ATGATAGATCTCAAGCAGTAC-3'(^i'I^:s: l)-4 Hh}c>1^ araAR: 5 ' -TCATCTTTTC- 
AAAAGCCCCC-3'(^i<i^^ 2)1- ^1^^>J1, ^7] ^^<^]^^ ^l-§-^><^ ^i-^l^l^i 
^ A-]s.£7> Ml<^l-#slBfi4 5068^ ^^]] PGR* <^l-§-sr>c^ DNA-DNA 

Sl-^-S-(hybridization)<^l ^}-%-^ ^^(probe)^ ^]2i^}<^^. DNA-DNA ^^j^^^ 

^V* ^^3r>c^, A-lS.S.7> ^]o}M.^^x^ 5068^ 6>5l-tiliai C)] S|- jLiL* ^J:3}-^> 



[a 1] 







Ol.Dl:t.>a' 


(Thermotoea maritima) 


83.2 


94.8 


{Bacillus stearothermoohi lus) 


61.9 


62.8 


{Bacillus halodurans) 


59.1 


59.0 
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{Bad I Jus subtil is) 


58.6 


55.5 


( Sa Imonel la t vohi murium) 


57.8 


54.5 


{Escherichia coli) 


59.0 


54.3 


{ Mycobacterium smesmat is) 


56.3 


50.7 



Dl-&|E]o}o] c5>e|-a]i^>i 2)- jLdliS. ^^s]^ -B-^^}^ -H-^^l-^-^S 83.2%, o\^ 
<28> o>s^.t3ii^>; c>]^^s^jL>h$ "y-JiJ)-^}^ -n-^^V* ^7] 

i^coiPI^S. ^^^El pET 22b(+)(Novagen, U.S.A. )<H1 ^7] Jl^^ -B-^^>» 

'a-SJ'^l^ ^11^^ ^^^Ei pTNAI* £ 1). ^7] ^M^B] 

pTNAIS. cfl^g-^ BL21(£'. co// BL21)^ ^^^^^1?^ ^12: ^, tfl 

BL21/DE3(y?. co/y BL21/DE3)&I- '^^sj-^o.c^^ 2000id 12^ 4<a^>S tfltl" 

^i^^^^l ^itfl^^ ^^1 1^ 36i-22iwi;^l<Hl ^^1]^>^ ^Ay]^7]^9l 

^5-^3:1 ^^T^l ^5 (Korean Culture Center of Microorganisms, 
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KCCM)<H1 7]^^s. KCCM-10231S 7]^^}^r^. 
<29> -^aH] 3 : ofef-u]^^^ <^l^^s^-J:^S^ 

<30> ^7] ^Ajc^l 2<^l-^i ^11 BL21/DE3* LB(Luria- 

Bertani) yfl^l<Hl l%(v/v) ^^3r>3i, 37°Co\]^^ 2^]Z\: ^"^J: ^11*^=^ ^£ 

«fl^<J^-ir €^^£^(8000 xg, 10^)3r><^ ^^1^^ S.^JL, lOOmM MOPS ^#-§-^(4- 
morpholinepropanesulfonic acid, pH 7.0) 10m^<^l t^^l ^^-^1^ 
(sonication)*><^ ^il^* ^^^1 4^, SjLdi^.^^ >^>-g-*><^ <^>2i-til 

ol^^5^-aV-§-^ ^^l^>^cf. o>el.«li^>^ ol^^Sj-tiV-g-^ ^7] 2:jLdi^ lOO/^Sf 

71^5. lOmM ^^*>J1, 2:^^>(2|^^£ 5mMMgS04. SmM MnCh , 0.5mM 

CoCla)* 5L^s}^ lin^^ jL^^^^dOOmM MOPS ^^-g--^ , pH 7.0)* 80r<^l>^i 30 

^«5^>^i=f. ^l^tfloi-^]-«]-^-^A>(cysteine- 
carbazole-sulfuric acid)*^* ^>-§-s^l-a^ ^#*>5^i^(^2:: Dische, Z.. and E. 
Borenfreund. , A New Spectrophotometr ic Method for the Detection and 
Determination of Keto Sugars and Trioses, /. Bi'oJ. Chem., 192:583-587, 1951). 
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^, ^^iil-^^e^*>o^ ^ili^^ 2l-5l^>j7, 20,000 xgoflA-1 20^^ 

*H ^j-^-s"^ o]o]^ :^7] 90°C<^1 

60^^ ^^]^^\JL, 20 . 000 X goi] A-1 20^^ ^^a^&l^l-*^ ^^1-* ^l^tb ^, 
^V^oii^ n^^tb cf^, -^J-S-M-e-^^l^l:^ ^^^^ <^l-§-*}<^ ^«^^«J^^^ ^1 

Tl^l-JL, ^f^^o.^ ol^jii:g-^^(Q-Sepharose Fast Flow. Pharmacia, Sweden)^ 

^\%^. pH<^l ^7] ^=^^^^1^ Jl4i^ SA>t!: 44, ^^ pH^ 5 ^ 

;^7l ^Al<^l 40)1^-1 ^'fl^^ oj-s^-wli^^ C)l^^^Jl:il2l u}-§-s|^^ 

H« ^^>7l ^^\<^, ^1-71 ^Ajc^l S-^l^M ^^tl: ^l-g-*}'^. ^-§-^5.<^l 4 

€- Jl^t^ ^^^V^i^. <^1^, i^lr-l-^^^ 50. 60, 70, 80. 90 ^ 100 



26-14 



1020000080608 



M ^^^^^^ M-^^* ^ 9X9X^(^3i: S. 2). 

^A]c^] 3S] S5L:i'Slj^ 90r^l^i 10, 30, 60, 90 ^ 120^ ^91 l^^&l 
■s}jL, o]^ S.^^-^ Im^* ^1 si- «]:-§- A] 7^^, ^llS^ o>e}tili^;i <^1^^2|- 

JLdi^ Sofl^lsq- -^^t}: ol-§-e^H, £ 

3). £ 3<Hl^i ^^o], 90°C<^1^i 2Al^ <i^^el^>^-i- 80%ol-^vo^ ^€^1-^^<^1 

<37> ^.aH] 7 : -g:So]l IC)-^ E]-7>S.^^ 

<38> ^ ^^^^ ^112:^ <i>e)-Hli^>l <5l S}- Jl^-I- <5l-g- 5:1-0^ B]-7>S. 

"3^ 1mm 60, 70, 80 ^ 90t:^l^i 120^ ^91 «>-§-^l t-] Jl , ^Is^ tb^7}B.^i2] 
^ BioLC* <^l-g-*><^ S 2). 
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is. 2] 





60 "C 


70 r 


80 "C 


90 "C 




44.7 


46.5 


48.3 


49.7 



^^7] K 2<HlAi ti^o], ^-§-^£7> E]-7l-£^S^ :^]2i^^o] ^ 

7}t}jL, 40 ^41^1 50%^ El-71-S.^S ^HlSl" ^ Si-g-^ ^"y^l^cf. 

5068( T/iermotos^a neapolitana 5068)S.^Bl -B-sfl^ ^^^^ c5>e}.ali^>; ^^l si- JLx^ii 
(L-arabinose isomerase)^ -n-^^>, -B-^^># ^flS^ ^B], ^7] ^ne] 

7l jLdJil- <>l-§-t!: H^-7>£>lz(D-tagatose)^ ^l^^cf. ^ A3i 

^ ol-el-alii^i o1^^5|-Jl^^ ^fll-^^^^l ^n^^Vji, jL^oilA-l B|-7>J£>il- 



26-16 



1020000080608 



1] 

2] 
3] 

[^^^ 4] 
5] 
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-^^^> ^S,^ ^^^^E^ pTNAI. 

[^^^d- 71 

^1 5^^s^ 7]!^^ ^^^B] pTNAIS. cfl^^ BL21/DE3( ^. coli 

BL21/DE3)(KCCM- 10231) . 

[^T^^ 81 

A 7%l-^ tfl^^ BL21/DE3(KCCM-10231)^ afl'y^^V^ ^1]^^ <i>Bl-wli^^ 
[^^«d- 91 

^1 3^j-^ ^112:^ <il-el-til^i ol-g-^V^i. pH 5 vfl^l 8, 50 

100°C^ ^£oll^i 7l^^5>c^ ^7\^^^% A]3i^\^ ^^^^ ^L^^V^ 
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10] 
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is. 1] 



Prim er 1+- 

ATG 
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is. 21 




: 1 I -J I L I 

4.0 50 60 70 80 90 tOD 110 
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[£ 3] 




P. pp. I.Op. 1.50 



<110> PYUN, YU RYANG 

<120> Thermostable L-Arabinose Isomerase and Process for Preparing D-ta 
gatose thereby 
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<130> DP01202 

<160> 4 

<170> Kopatentin 1.6 

<210> 1 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer araAF 

<400> 1 

atgatagatc tcaagcagta c 21 

<210> 2 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer araAR 

<400> 2 

tcatcttttc aaaagccccc 20 

<210> 3 

<211> 1491 

<212> DNA 

<213> Thermo toga neapolitana 5068 

<400> 3 



atgatagatc tcaagcagta cgagttctgg tttcttgtcg gcagccagta tctctacggt 60 

ctggagacgt tgaagaaggt agagcagcag gcaagcagga tagttgaggc actgaacaat 120 

gatcccattt ttccctcaaa gatcgttctg aaacctgttc tgaaaaattc cgccgagatc 180 

agagagatct tcgaaaaggc aaatgcagaa ccaaaatgcg ccggtgtcat cgtgtggatg 240 

cacacgttct caccttcgaa gatgtggata agaggcctct ccatcaataa aaaacccctg 300 

cttcacctcc acacccagta caacagggag atcccgtggg acacgatcga tatggactac 360 

atgaacctga accaatctgc ccacggtgac agggaacacg gat teat tea cgcgaggatg 420 

agactcccaa gaaaggtcgt ggtgggacat tgggaagaca gagaagtcag ggaaaagatc 480 

gcaaaatgga tgagagtggc ctgcgcgata caggatggaa gaactggaca gatcgtgaga 540 

ttcggcgata acatgagaga ggttgccagc accgaagacg acaaggtgga ggcacagata 600 

aaactcggct ggtccataaa cacctggggt gtcggagagc tcgccgaggg agtgaaggcg 660 

gttccagaaa acgaagtgga ggaattgttg aaggagtaca aagaaaggta catcatgcca 720 

gaagacgaat acagcctcaa agcgatcaga gaacaggcga agatggagat tgcactgaga 780 
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gagtttctga aagagaagaa tgccatcgcc ttcaccacca ccttcgagga tcttcacgat 840 

cttccccagc ttcccggtct tgcagtccag aggctcatgg aggaagggta tggatttgga 900 

gcggaaggag actggaaggc agccgggctt gtgagggctt tgaaggtcat gggagctggt 960 

cttcccggtg gtacatcctt catggaggac tacacctacc atctcacacc gggaaacgaa 1020 

ctcgtgctgg gagcgcacat gctagaggtg tgccccacga tcgctaagga aaagccaaga 1080 

atagaggtgc atcctctcag catcggtgga aaagcagatc ctgcacgcct tgttttcgat 1140 

ggacaagaag gtcccgctgt caacgcctcc atcgttgaca tgggaaacag gttcaggctg 1200 

gtagtgaaca gagtgttgtc tgttcccatt gaaaggaaga tgcccaaact tccaacggca 1260 

agagttttgt ggaagccgct tcctgatttc aagagggcga cgactgcgtg gattctcgct 1320 

ggaggatccc atcatactgc cttctcaaca gcggtggatg tggagtacct catcgactgg 1380 

gcggaggctt tggagataga gtatcttgtc atcgatgaaa atctggatct ggagaacttc 1440 

aaaaaggaac tgagatggaa cgaactctac tgggggcttt tgaaaagatg a 1491 



<210> 4 
<211> 496 
<212> PRT 

<213> Thermotoga neapolitana 5068 
<400> 4 

Met He Asp Leu Lys Gin Tyr Glu Phe Trp Phe Leu Val Gly Ser Gin 

15 10 15 

Tyr Leu Tyr Gly Leu Glu Thr Leu Lys Lys Val Glu Gin Gin Ala Ser 

20 25 30 

Arg He Val Glu Ala Leu Asn Asn Asp Pro He Phe Pro Ser Lys He 

35 40 45 

Val Leu Lys Pro Val Leu Lys Asn Ser Ala Glu He Arg Glu He Phe 

50 55 60 

Glu Lys Ala Asn Ala Glu Pro Lys Cys Ala Gly Val He Val Trp Met 
65 70 75 80 

His Thr Phe Ser Pro Ser Lys Met Trp He Arg Gly Leu Ser He Asn 

85 90 95 

Lys Lys Pro Leu Leu His Leu His Thr Gin Tyr Asn Arg Glu He Pro 

100 105 110 

Trp Asp Thr He Asp Met Asp Tyr Met Asn Leu Asn Gin Ser Ala His 

115 120 125 

Gly Asp Arg Glu His Gly Phe He His Ala Arg Met Arg Leu Pro Arg 

130 135 140 

Lys Val Val Val Gly His Trp Glu Asp Arg Glu Val Arg Glu Lys He 
145 150 155 160 
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Ala Lys Trp Met Arg Val Ala Cys Ala He Gin Asp Gly Arg Thr Gly 

165 170 175 

Gin He Val Arg Phe Gly Asp Asn Met Arg Glu Val Ala Ser Thr Glu 

180 185 190 

Asp Asp Lys Val Glu Ala Gin He Lys Leu Gly Trp Ser He Asn Thr 

195 200 205 

Trp Gly Val Gly Glu Leu Ala Glu Gly Val Lys Ala Val Pro Glu Asn 

210 215 220 

Glu Val Glu Glu Leu Leu Lys Glu Tyr Lys Glu Arg Tyr He Met Pro 
225 230 235 240 

Glu Asp Glu Tyr Ser Leu Lys Ala He Arg Glu Gin Ala Lys Met Glu 

245 250 255 

He Ala Leu Arg Glu Phe Leu Lys Glu Lys Asn Ala He Ala Phe Thr 

260 265 270 

Thr Thr Phe Glu Asp Leu His Asp Leu Pro Gin Leu Pro Gly Leu Ala 

275 280 285 

Val Gin Arg Leu Met Glu Glu Gly Tyr Gly Phe Gly Ala Glu Gly Asp 

290 295 300 

Trp Lys Ala Ala Gly Leu Val Arg Ala Leu Lys Val Met Gly Ala Gly 
305 310 315 320 

Leu Pro Gly Gly Thr Ser Phe Met Glu Asp Tyr Thr Tyr His Leu Thr 

325 330 335 

Pro Gly Asn Glu Leu Val Leu Gly Ala His Met Leu Glu Val Cys Pro 

340 345 350 

Thr He Ala Lys Glu Lys Pro Arg He Glu Val His Pro Leu Ser He 

355 360 365 

Gly Gly Lys Ala Asp Pro Ala Arg Leu Val Phe Asp Gly Gin Glu Gly 

370 375 380 

Pro Ala Val Asn Ala Ser He Val Asp Met Gly Asn Arg Phe Arg Leu 
385 390 395 400 

Val Val Asn Arg Val Leu Ser Val Pro He Glu Arg Lys Met Pro Lys 

405 410 415 

Leu Pro Thr Ala Arg Val Leu Trp Lys Pro Leu Pro Asp Phe Lys Arg 

420 425 430 

Ala Thr Thr Ala Trp He Leu Ala Gly Gly Ser His His Thr Ala Phe 

435 440 445 

Ser Thr Ala Val Asp Val Glu Tyr Leu He Asp Trp Ala Glu Ala Leu 
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450 455 460 

Glu He Glu Tyr Leu Val He Asp Glu Asn Leu Asp Leu Glu Asn Phe 
465 470 475 480 

Lys Lys Glu Leu Arg Trp Asn Glu Leu Tyr Trp Gly Leu Leu Lys Arg 

485 490 495 
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